Radiation Therapy/ Radiation Oncology 

-medical use of ionizing radiation as part of cancer treatment 

-treatment of malignant cancer and may be used as the primary therapy or common to combine with 
surgery, chemotherapy, hormone therapy or three. 

- To kill a malignant tumor or to render them permanently incapable of further cell division. 


RADIATION ONCOLOGY TEAM 


1. 


Radiation Oncologist — Doctor of medicine specializing in use of ionizing radiation in the 
treatment of disease. 
- Makes most of the decision regarding the cancer patient’s treatment. 
- Prescribes the quantity of radiation and determines the anatomic regions to 
be treated 
Medical Physicist — responsible for calibration and maintenance of the radiation-producing 
equipment. 
- Advises the physician about dosage calculations and complex treatment 
techniques. 
Medical Dosimetrist — devises a plan for delivering the treatments in a manner to best meet the 
physician’s goals of irradiating the tumor while protecting vital normal structures. 
Radiation Therapist — Responsible for obtaining radiographs or CT scans that localize the area to 
be treated, administering the treatments, keeping accurate records of the dose delivered each 
day, and monitoring the patient’s physical well-being. 
Educating Patients about potential radiation side effects and assisting patients with the 
management of these side effects are often the responsibilities of the Oncology Nurse. 


TYPES OF TREATMENT INTENT 


1. 


CURATIVE TREATMENT 
a. Adjuvant — (Additive) given to destroy left-over microscopic cells that may 
be present after the known tumor is removed by surgery. 
= |s given to prevent a possible cancer reoccurrence. 
b. Neo Adjuvant — (primary) given prior to the surgical procedure. 
= may be given to attempt to shrink the cancer so that the 
surgical procedure may not need to be as extensive. 
PROPHYLACTIC TREATMENT - (Preventive) to shrink any cancerous tumors and/or stop the 
cancer from growing and spreading. 
PALLIATIVE TREATMENT — may be used to relieve symptoms caused by the cancer at an 
advance stage, extends the quality of life of the patient. 


TYPES OF CANCER TREATMENT 


Do Bow Nor 


SURGERY -— used for small tumors. 

CHEMOTHERAPY — uses drug. Prevents cancer cell production. 

BIOLOGIC THERAPY — immunotherapy 

HORMONE THERAPY -— prevent of release of hormones consumed by cancer cells. 
HYPERTHERMIA -— least used 

RADIATION THERAPY — 
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FACTORS FOR TREATMENT 


TUMOR TYPE 

TUMOR LOCATION 

STAGE 

GENERAL HEALTH OF THE PATIENT 


Pw NUP 


CANCER — a malignant tumor that expands by invasion or systemically by metastasis. 
- A disease process that involves an unregulated, uncontrolled replication of cells. 


METASTASIS — spread of cancer from primary tumor to sites elsewhere in the body. 
THREE PATHWAYS OF MALIGNANT NEOPLASM 


1. SEEDING - The spread of a malignancy into body cavities can occur via penetrating the surface of 
the peritoneal, pleural, pericardial, or subarachnoid spaces. 

2. LYMPHATIC SPREAD - Lymphatic spread allows the transport of tumor cells to lymph nodes and 
ultimately, to other parts of the body. This is the most common route of metastasis 
for carcinomas. 

3. HEMATOGENOUS SPREAD - This is typical route of metastasis for sarcomas, but it is also the 
favored route for certain types of carcinoma, such as those originating in the kidney (renal cell 
carcinoma). Because of their thinner walls, veins are more frequently invaded than are arteries, 
and metastasis tends to follow the pattern of venous flow. 


REMISSION - Stage or period of absence of cancer. 


TYPES OF REMISSION 
1. COMPLETE REMISSION -all signs and symptoms of Ca are gone. 
2. PARTIAL REMISSION — the malignant tumor shrunk, but does not disappear. 


e CURED — FREE OF SIGNS AND SYMPTOMS FOR FIVE (5) YEARS. 
e SECOND PRIMARY CANCER — PATIENT IS DIAGNOSED WITH NEW CANCER THAT’S COMPLETELY 
UNRELATED WITH THE PREVIOUS CANCER. 


RECURRENCE - return of cancer after treatment and after a period of time during which the cancer 
cannot be detected. 


TYPES OF RECURRENCE 
1. LOCAL- Ca returns at the original site. 
2. REGIONAL - Ca returns at a lymph node or tissue located near the previous Ca. 
3. DISTANT -at a farther site. 


3 MAJOR SUBTYPES OF CANCER 
1. CARCINOMA - originating from epithelial tissue. 


2. SARCOMA - originating from connective tissue. 
3. LYPHOMA - involves blood forming tissue. 
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CANCER RISK FACTORS 
1. EXTERNAL 
e EXPOSURE TO CHEMICALS 


e VIRUSES 
e IONIZING RADIATION 
INTERNAL 


e HORMONES 
e GENETIC MUTATTION 
e DISORDERS OF THE IMMUNE SYSTEM 


GENERAL CANCER SYMPTOMS 
e UNEXPECTED WEIGHT LOSS — about 10 Ibs. 


e FEVER 
e FATIGUE 
e PAIN 


e SKIN CHANGES 
e CHANGE IN BOWEL/BLADDER FUNCTION 
e UNHEALING SORE 


BIOPSY - medical 


TYPES OF BIOPSY 


removal of tissue from living subject to determine presence or extent of disease. 


1. SURGICAL — a surgical procedure done at the o.r. 


EXCISION 


Ee ws 


AL — entire lump removed 


INCISIONAL — small sample tissue 
FINE NEEDLE ASPIRATION — sample fluid 
CORE NEEDLE — small solid sample 


CLASSIFICATION OF TUMOR 
e GRADING 


e STAGING 


e TNM SYSTEM 
T -tumor 
N — has spread to NODES 
M — meT1Ntastasis, has spread to other organs. 





CLASSIFICATION 


DESCRIPTION OF TUMOR 




















AN Occult lesion; no evidence clinically 

STAGE I, Small lesion confined to organ of origin with no evidence of vascular or lymphatic 
TiNoMo spread or metastasis 

STAGE II, Tumor of less than 5cm. invading surrounding tissue and first-station lymph nodes 
T2N1Mo but no evidence of metastasis 

STAGE Ill, Extensive lesion greater than 5cm. with fixation to deeper structure and with bone 
T3N2Mo and lymph invasion but no evidence of metastasis 

ATAGEIV, More extensive lesion than above or with distant metastasis. 

TaN3M1 
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TUMOR LOCALIZATION SIMULATION 


STEP 1. PATIENT IMMOBILIZATION 

STEP 2. TUMOR TARGET VOLUME CENTER (ISOCENTRIC DEFINITION) 
STEP 3. COMPUTE PLANNING AND TREATMENT DELIVERY 

STEP 4. PLANNING IMPORTANT TREATMENT ACTION VERIFICATION 


e TREATMENT PLANNING - determines the volume of tissue that needs to be encompassed 
within the radiation field. 


IMMOBILIZATION DEVICES 
1. THERMOPLASTIC MASK — (HEAD)made up of thermoplastic. When heated and placed on 
patient, molds in shape. 
2. ALPHA CRADLE — (HEAD AND EXTREMETIES) made of 2 chemicals that can be mixed together 
to form a styro-like material that may take shape of the patient. 


THREE TYPES OF RADIATION THERAPY 


1. EBRT,XBRT OR TELETHERAPY 
— for external beam treatment, the patient lies underneath machine that emits 
radiation or generates a beam of x-rays 
- long distance treatment 


a. Superficial Machine — treating lesions on or near the surface of the skin. 
- 50-70 cm. SSD 
- 50-120 kVp 
b. Orthovoltage — moderately superficial tissues 
- 50-70 cm. SSD 
- 250kVp 
c. Betatron — electron accelerator that uses magnetic induction to accelerate electrons in circular 
path; also capable of producing photons. 
- By Kerstin 1941 
d. Cobalt 60 — artificially produced isotope formed in a nuclear reactor 
- 1*skin-sparring machine80cm. 
- Replaced orthovoltage in 1950’s 
- SSD AT 
- Unit known as “work horse” 
- 1“ RadThera unit to rotate 360° around a patient 
- From Cobalt 59 
- Emits two gamma ray beams with 1.17 and 1.33 MeV 
e. Linac- accelerates electron in a straight line or linear path 
- By Widroe in1925 
- SSD AT 100cm. 
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Types of treatment for LinAc 


e 2DXRT-— Conventional External Beam RadioTherapy 
e 3DCRT- 3 Dimensional Conformal RadioTherapy 
- Multi-leaf collimator 
- Cerrobend blocks — fixed heavy custom made wedge filter dedicated for 
each patient. 
e ADXRT (IGRT) — Image-guided real time RadioTherapy 
e IMRT - Intensity Modulation RadioTherapy 
e STEREOTACTIC RADIOSURGERY — gamma knifes 
e PARTICLE THERAPY — 


2. BRACHYTHERAPY (SEALED SOURCE) 
- A technique in which the radioactive material is placed within the patient. 


Types of BrachyTherapy 


e Mould Technique — placement of Radioactive source on or in close proximity to the lesion 
e = Intracavitary — Placement of Radioactive source in a body cavity 
e Interstitial — Placement of Radioactive directly into the tumor site and adjacent tissue. 


Two Brachytherapy Systems 


e LDR (Low Dose Rate) 
- 40-500 cGy/hr. 
- 3-4days 
e HDR (High Dose Rate) 
- Greater than 1200 cGy/hr. 
- 10-20 mins. 


3. SYSTEMIC RADIOISOTOPE THERAPY (UNSEALED SOURCE) 
- Delivered through infusion 
- Or ingestion 


CLINICAL APPLICATIONS 


1. LARYNGEAL CANCER 
- Megavoltage radiation 
- 6300 t0 6500 cGy over a 6-week period 
- Delivered thru 5x5 or 6x6 opposed lateral fields 
- Cobalt 60 4MV Photons 
2. EPIGLOTTIS 
- 120-125 cGy BID 
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- Post op: 4000-4500 cGy 


3. SUBGLOTTIS 
- 4500 cGy 
4. SKIN CANCER 
- Superficial radiation 
- 4000-5000 cGy in a 3-4 weeks period 
- 2-3 cm. in size 
5. MEDULLOBLASTOMA 
- 4500 cGy (brain) 
- 3500-4500 cgY (spinal cord) 
6. LUNG CANCER 
- 5000-6000 CgY OF 10 MeV 
7. PROSTATE 
- Megavoltage beam of 10 MV 
- 7600 cGy 
8. ORAL CAVITY 
- 6000 cGy in 4weeks 
- orthovoltage 
9. CERVICAL 
- 4500-5000 cGy in 5 weeks. 
10. HODGKIN’S DISEASE 
- 3000-4000 cGy 
- megavoltage 
11. BREAST 
- 5000 cGy in 5 weeks 


e Hotspot- an area of excessive radiation dose. 


SUMMARIZED BY: MINZHU YAP, RXT, RRT 


